SUMMARY Non-cytotoxic Fc receptor blocking antibodies against autologous B lymphocytes were sought in sera from patients with chronic lymphocytic leukaemia (CLL), using a rosette inhibition assay. They were found in 11 of 52 (21%) of patients with CLL, but were not associated with previous blood transfusion or pregnancy, suggesting that they were unlikely to have resulted from allogeneic stimulation. Fc receptor blockade was more commonly detected in sera from patients with stage B rather than stage A CLL (Binet classification), though this did not achieve significance beyond the 90% level, and it was noted in 62 5% of those with lymphocyte doubling times of less than one year, compared with 36-3% of those whose lymphocyte doubling time was more than one year. The results indicate that autologous Fc receptor blocking antibody activity occurs in sera from patients with CLL, is more likely to be generated by the tumour itself than by allogeneic stimulation, and is associated with increased tumour load. Such antibodies may permit tolerance of tumour by the host.
Blocking factors in tumour immunology were first described in mice with virus induced sarcomata.' 2 These blocking factors were believed to shield antigenic sites on the tumour cells from the sensitised lymphoid cells of the host, thus allowing the tumour cells to proliferate.
Potentially protective antibodies have been reported in non-malignant disease. It has been shown that there is a notable improvement in renal transplant survival in man when certain non-cytotoxic Fc receptor blocking antibodies are present in serum obtained from recipients before transplantation.3 Such antibodies develop in the sera of patients with chronic renal failure, who receive dialysis, during courses of blood transfusions given preoperatively to improve allograft survival. 4 Transfusion taking place before renal transplantation may therefore induce antidonor, non-cytotoxic Fc receptor blocking antibodies, which are associated with improved allograft survival.
Similar antibodies directed towards paternal lymphocytes have been found in sera from pregnant and parous women5; such blocking antibodies were not found in serum from women undergoing spontaneous Accepted for publication 5 February 1987 abortion. Fc receptor blocking antibodies, which are associated with successful transplantation and normal pregnancy, may thus help to protect foreign tissue from rejection by the host. These Fc receptor blocking antibodies are directed against B lymphocyte antigens dissimilar to the classically defined major histocompatibility complex antigens, although family studies showed that they were HLA linked. 5 Chronic lymphocytic leukaemia (CLL) is a malignant disease, usually of B cell origin, characterised by progressive accumulation of monoclonal B cells, many in the peripheral blood, and thus accessible for investigation. The erythrocyte antibody (EA) inhibition assay could be used conveniently, testing the sera of patients with CLL against their autologous B cells as target cells, to study the development of possible protective antibodies against tumour cells.
Measurement of the prognostically important features in CLL is well established, using assessments of both tumour bulk and the rate of progression of the disease. Two staging systems6 7 have been used to estimate tumour bulk, and the doubling time of peripheral blood lymphocytes is thought to be a good measure of tumour growth.8 If blocking antibodies were present in the sera of patients with CLL they might be important in the prognosis of the disease.
The aims of the study were firstly, to determine figure) . 
Discussion
This study shows that non-cytotoxic autoantibodies are present in the sera of a substantial minority of patients with CLL. These antibodies are directed towards malignant B lymphocytes and are detected by the EA inhibition assay. We have previously used this technique to identify alloantibodies associated with successful renal transplantation3 and normal pregnancy5; activity was shown to reside in IgG and F(ab')2 fractions of serum. These antibodies may thus protect the fetus and the renal allograft from being rejected.
Studies in rodents showed that sera from animals with tumours blocked lymphocytotoxicity against tumour cells.1 The blocking factors were contained in the 7S fraction of serum, suggesting that they were antibodies. Sera from mice with viral sarcomata facilitated the growth of that sarcoma in other mice. '3 The ability to transfer passively the enhancing activity proved that it was tumour specific. Furthermore, immunoglobulin has been found on the surface of human solid tumours,'4 and in some instances is bound directly to tumour antigen. Thus autoantibodies in the serum of both animals and humans with tumours could bind to antigen on the malignant cells. In addition, lymphocytes from tumour bearing animals have been found to show cytotoxic activity, which can be blocked by autologous serum.2 These studies in rodents suggest that certain antibodies to tumour antigens may have an immunosuppressive role. The autoreactive Fc receptor blocking antibodies identified in this study differ from those we have found previously.' 5 Firstly, as autoantibodies occurred in several patients without a history of either previous blood transfusion or pregnancy, it is unlikely that they developed as a result of previous alloantigenic exposure. Secondly, we have been unable to detect antibody activity against autologous B lymphocytes in sera from patients receiving dialysis, 1 sor in serum from normal donors. 16 These observations suggest that the Fc receptor blocking antibodies in CLL occur in response to antigens on the tumour cells themselves, although we have no direct evidence that they have a protective role. They are, however, present in sera from patients irrespective of whether they have received treatment. It is thus unlikely that their development reflects a change in immune response caused by chemotherapy.
Sera from five male patients with CLL who had not received blood transfusions but with antibody activity against their malignant B lymphocytes, also showed reactivity against lymphocytes from selected members of a normal panel. This suggests that the autoantibodies cross react with antigens carried on certain normal B lymphocytes. This activity was not in accordance with the HLA, A B, or DR type carried by the panel cell, indicating that these were not the target antigens.
Alloantibody activity in sera obtained during pregnancy and after blood tranfusion similarly failed to correlate with the tissue type of the panel target cells. Selected sera, however, were tested against lymphocytes from family members and activity was shown to be HLA linked; other HLA coded antigens may thus be present on lymphocyte surfaces. There is some evidence for a common mechanism of synthesis shared by tumour and major histocompatibility complex antigens,'7 and one study in mice showed virtual identity between certain oncogenes and genes coding for histocompatibility antigens near the Qa/T1a locus. 8 An antibody against a tumour antigen may thus cross react with major histocompatibility complex coded antigens on certain normal cell surfaces.
EA inhibitiory activity was detected more commonly as tumour load increased, as measured by clinical staging. Similarly, there was a trend towards increasingly common antibody detection in sera from patients with rapid lymphocyte doubling times. When marrow failure supervened, antibody activity was found less commonly, and this may have been related to a general failure to produce antibodies.
In conclusion, non-cytotoxic EA inhibiting antibodies have been found in sera from some patients with CLL, directed against autologous malignant B lymphocytes; as far as we know, this has not been described previously. These antibodies were more often present when the tumour load was higher. Noncytotoxic autoantibodies may be induced by antigens on the malignant B lymphocytes and may bind to these antigens, so becoming possible candidates for antibodies that permit tolerance of the tumour by the host.
